Regions using data from the Thames Cancer Registry. The results were compared with the standarised registration ratios, used as a measurement of incidence, and survival hazard function, used as a measurement of case fatality. As one determinant of case fatality is the severity at presentation, mortality was also compared with the standardised proportion of cases with advanced disease at diagnosis.
Setting-The study took place in the 28 health districts in South East and South West Thames regional health authorities.
Subjects-Subjects were 3271 cases of bladder cancer aged 15-74 years resident in one ofthe two South-Thames,regional health authorities at diagnosis and registered between 1982 and 1985.
Main results-The standardised mortality ratios for the different districts varied from 62 to 139. The standardised registration ratios, the survival hazard functions adjusted for age and stage of disease at diagnosis, and the proportion of cases with severe disease at diagnosis were all independently and significantly related to the standardised mortality ratios in each district.
Conclusions-Mortality from bladder
cancer was significantly related to measurements of incidence, case fatality, and severity at presentation. These relations have implications for the health services. The incidence of disease may be modified through preventative measures, the case fatality through improved quality of care, and severity at presentation possibly through prompt Table II shows the univariate and multiple regressions for the relations between the standardised mortality ratio and the standardised registration ratio, the risk of death, and the standardised advanced stage ratio. The standardised mortality ratio was associated with all three variables in both the univariate and multiple regressions.
Discussion
Cancer registration data may be used to construct several indices which appear to be relevant in considering mortality rates at district level. Although cancer registration data achieve a higher standard of accuracy than routine hospital statistics, the possibility of bias due to incompleteness or inaccuracy needs to be considered.
Variation between districts in the completeness of registration could bias the standardised regi-stration ratios. The standardised mortality ratios in contrast are based on death data, which are more likely to be complete. The similarity in the distribution of values of the two ratios, however, suggests that the completeness of registration varies little between districts. Although the registration data include the deaths from bladder cancer they are a relatively small portion of the registrations and are unlikely to account for the association.
Similarly, variations in the acccuracy of recording stage could bias the standardised advanced stage ratios. Failure to record node involvement or metastases would have a large effect because of the small numbers with advanced disease. However, for several other tumour sites, the staging information collected by the registry is related to survival (unpublished data). Further studies to estimate the completeness and accuracy of bladder cancer registration are in progress.
The standardised mortality ratios calculated for each district are a measure of the fatality among bladder cancer cases diagnosed within that district. Although it is possible for patients to have moved between districts, it is extremely unlikely that they would have been resident in one area at the time of diagnosis and have their initial treatment while resident in another.
The standardised mortality ratios calculated for each district are defined differently to those published by the Office of Population Censuses and Surveys (OPCS). The data on which the OPCS mortality statistics are based are categorised by the area of death. The focus of this paper, however, is the explanatory factors for the fatality of cases first diagnosed in a given district. The standardised mortality ratios used were thus categorised by the district of diagnosis. One advantage of this over the conventional ratio is that it is not biased by the distribution of nursing homes and retirement areas, which tend to distort the values for small areas based on place of death.
The standardised mortality ratio for an "avoidable death" such as bladder cancer has already been used as an indicator of possible shortcomings in health care provided in a district.2 The ratio will be determined by the age specific incidence and case fatality, which will in turn be partly determined by the severity at diagnosis. This study used cancer registry data to estimate the effects of these three factors. All were found to be significantly and independently related to the ratio. An understanding of why they have high values in some districts may help to direct improvements in local health services and thereby lower mortality.
The variation in incidence between the districts may be affected by local industrial exposure, especially to aniline dyes,13 and by local differences in smoking habits.'4 It may be possible for these to be modified by preventive measures including control of exposure and screening in the workplace and health education. Delay in starting treatment may also contribute to a high mortality. Wallace and Harris showed that pretreatment delay was associated with poor survival for early invasive bladder cancer, the three year survival rate decreasing from 60% to 250% when treatment was delayed by more than one month but less than six months.4 Delay had little effect on survival for superficial tumours. They recommended that all cases of haematuria, the presenting symptom in 80% of the cases of bladder cancer, should be investigated promptly. Several studies have attempted to account for the delay in treating bladder cancer. 4 
